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Effects of Irradiation and Cold Storage on Rooting and Growth
of Chrysanthemum Cuttings
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Abstract - This study was carried out to investigate the combined effect of cold storage
with irradiation on rooting of chrysanthemum cuttings. Each cutting was six cm in le-
ngth with three real leaves. A set of Groups of the cuttings was irradiated with 0 to 70
Gy of gamma -ray after four weeks of cold storage, while another groups were irradiat-
ed with the same doses and then stored at 4°C for four weeks. Root and shoot growth
were observed at 15 and 20 days after planting of the cuttings in a plug tray. Accelerat-
ed root formation was observed in 30 Gy irradiated group, and root growth was also
enhanced in 20 and 30 Gy irradiated groups 20 days after planting. In case of irradiati-
on combined with pre-treatment of cold storage, survival rate of cuttings was the hi-
ghest (80%) in 30 Gy irradiated group. The groups treated with irradiation first before
cold storage were apparently better in root formation, among which 50 Gy irradiated
group showed the highest rate of root growth.
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(Miller et al. 1987; Ussiif et al. 1971). o]-2-3} HlApA 2
AE 7] wet A4EE AZs e dphgel wet
el E G436 glo] Mzl AEErA, A eEe]s)
A W3E Yozt (IAEA 1966). JA4E H23e A
ME2 EQho| wetx]7] wjEom TadellAe] FAA
Wolo] A&t Mlzata Aot A Zrld] dgt &
A& E3 FAF 4 QH(AEA 1966). ZxpH A 2] 7
£ AL U3 AL 2ol 22k 750~2000 Re} 2000~
5000 Re] WpAA & ZAbsle] #e] AR £2 w3y 3
25 vt (IAEA 1966). AH5 wAle] 749 Aargzy
B Alzo| ehisl, wa) Az, wpe] A7) A& AH
w7l 29, ¥8-3c) (Hartmann et al. 1997). 2] A
2= LA 33EE d2A co-factore] of¥kE Wt}
(Hartmann et al. 1997), 2412 AR WlZo)] glo] g
A2E o= Fa3 9glow w2 9] o™ Dhindsa
Q9872 T wiFoz2RE 1w R PAL &
=3 Z]) ghlAlal mRNAS] d®leA] wWsls 47
3}9dv} (Dhindsa ef al. 1987). £% £7] A}E-A] VyADF
FART 53] Fedsh VoADF f-3 %} 3ol Indole
-3-acetic acid TAA)7} Foddke} i ¥} (Thomas et al.
2002). =3 AHE o) Feddt [AAL o] &3} WAL
Aol o)z wizlstcm }9t} (IAEA 1966). Sparrow
(1966)ol] o3l A =F Wb ZARA] AFES] o] &
AH}E= Aol BuH v} g).om (IAEA 1966), A-Bachir
(1995 AAF Zhuhi o] Olive AHE2] 2] Aol v
A& o35ke 73 v} 3tk (A-Bachir 1995).
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Aol Z3he] AbE o) w|RE 3 dobr] #st
o A5E Zol 6em, AN 3viE A5t U AH
< A& 172F plug-trayol] Attt WAt 2=
FdaArE AT AHEH ZAMA Co (H¥A =
150 TBq, Panoramic Irradiator. Atomic Energy of Cana-
da Ltd.)& o]&3sted AgFE= 77t 0, 10, 20, 30, 50,
0Cy MFe A AR 245

2. 45 AL A%

Aol 6em, ANF 32 2AT ASE AEA A
A EStaE B B F A AE] H8 Zed
A Aoz At 2°C YA AAsidch
ojw WA E A 7F A3t Fell 247} 0, 10, 20, 30, 50, 70
Gy Agoz zARBIGlen AL 7|2kE 4572 39
1 (Rajapakse et al. 1996), ¥}AMA FAbel A& #A4Fo]
25 2 A d® M-S A& 172F plug-trayel
Aretasieh.
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Fig. 1. Effect of irradiation on rooting of chrysanthemum
cuttings.
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A E3FAHE (Grange et al. 1983), 3 2 2 (Christopher
1990) 52 WA 2dle] Faspl eshes ez ¢
HA Qo 53 328 F 42 27 AR 523
A3+ Heso] i} (Christopher 1990).
Az habd zARe] AlEAS Exle] #d FHT
B el A, ihAb] Ak mhE AS-o] W3 A1 Y
o At wrAbA FA} .§.3’Jri E & g3 seld

2 &2 ’5}%—% "]'E]r‘:“_‘;}(Hackett 1970). 2412 tryp-
tophano. 2 AJ=gE Wrbz] Zzb v B JdAAAE
S AgAEY, 24BN e FHE 5 I
(Waring and Phillips 1978). Revin et al. (1970)-2- *] A&k
2] ztabd ARt tryptophan$ F7FA|Z o™ Staj-
kov et al.= Zo| 5~10 Gy &A}3}ed Indol 221] sef
I AL 2/ AT Bslgde 30Gye] Moz
2AFEE 71e] o] s AL wpabAle] A z=
S W37 Aoz 243 Aoz Yrgivh
A Aol mpel xAFR-el A slR-e) &S vl
gt A3} Table 1 2 Table 28} 7t} W x7]¢l AME
15959 ®wa] N4= 30, 50, 70 Gy2] 2 Ak A
417} A2 0,10, 20 Gy $8)9] 44~457)6) nls] A=
g el o), 77], FAlE AeolE Holx] ¢k
ok AR A& AsiRe) w3t AAE Jeblgs
(Table 2). " Z7]ell £712] Zol+ 0, 10GyellA] 1em
Ax Aoz T F7]6& 0,10, 20, 30 Gyol A =k
AAF3 AA-e T 279 3], 7‘4?4‘% zpo] & vief
WA skt A4 W 2] 3 Aolg Bol
A gkskort WZT Frlee 10, 20, 30 Gy2] AdgkollA

Pl

Table 1. Effect of irradiation on root growth of chrysan-
themum cuttings

Root

Time of Dose
rooting (Gy) Number Length Diameter Weight

(ea) (mm) (mm) (g)
0 43.73 a* 9.23b 0.61¢c 0.19 a

10 44.82a 12.48a 0.74ab 0.19a
20 44.60 a 7.07¢ 0.69Db 0.11b
Early
30 41.09 a 9.03b 0.76a 0.14b
50 40.90 a 8.64bc 0.74ab 0.12b
70 41.00a 11.37a 0.74ab 0.09b
0 46.00a 26.63bc 092ab 0.51a
10 43.54a 3047a 097ab 0.55a
Late 20 4736a 21.13c 0.86¢ 0.37 be
30 4775a 29.57ab 0.92abc 0.53a
50 4571a 2284c 091bc 0.39b
70 2591b 25.19bc 1.02a 027c¢

*: Mean separation in column by Duncan’s multiple range test 5%
level.

Table 2. Effect of irradiation on shoot growth of chrysan-
themum cuttings

Shoot

Time of Dose . Stem Leaf
rooting  (Gy) Lzengt h  Weight diameter number

om) (&) (mm) (ea)
0 9.39a* 1.76ab 0.30c 5.21 ab

10 9.28ab 193a 0.33abc 5.38a

Early 20 8.48¢ 1.59ab 0.31bc 4.67b
30 874bc 1.85ab 0.35a 4.93 ab
50 8.33 ¢ 1.52b 035ab 5.00ab

70 8.85abc 1.63ab 0.34abc 5.36a

0 10.85b 268ab 0.34a 6.33b

10 11.34 a 2.7a 0.34a 742 a
Late 20 10.34b 243bc 0.35a 7.14 ab
30 10.38b 2.66ab 0.36a 7.00 ab
50 9.89b 2.35bc 0.36a 6.50 ab

70 9.83b 2.08c 035a 6.09b

*; Mean separation in column by Duncan’s multiple range test 5%
level.
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Fig. 2. Changes in survival rate according to radiation
dose. The lines represent the regression of data
from the pre-irradiation (circles) and postirradi-
ation (triangles) groups.
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Table 3. Root growth of cuttings according to the time for
irradiation

Root
Time for Dose
irradiation (Gy) Number Length Diameter Weight
(ea) (mm)  (mm) (8

0 34.75bcx 2750ab 0.87ab 0.26 be
10 36.00abc 31.53a 0.82bc 0.24 be

teﬂge}lg&r . 20 4136ab 2L13c¢ 0.78¢  0.25hc
storage 30 43.00ab 30.12a 0.8lbc 0.30ab
50 46.07a 22.84bc 0.87ab 0.34a
70 29.75¢ 1853c 0.90a 0.23c
0 31.14a 2686ab 093a 034a
Posi_low 10 8208a 310la 0.90ab 036a
temperature 20 32.23a 21.18¢c 094 a 0.33 a
storage 0 3475a 313la 093a 034a
50 3458a 2355bc 0.85b 0.25b
70 2220b 21.09¢ 084b 0.1lc

*: Mean separation in column by Duncan’s multiple range test 5%
level.

Table 4. Shoot growth of cuttings according to the time
for irradiation

Shoot
Time for Dose Stem Leaf

rooting  (Gy) Length Weight ..
(cm) () diameter number

(rmm) (ea)

0 843bcr 2.05ab 0.39a 6.00a
10 9.00a 1.85b 0.32a 5.82a

Pre-low

temperature 20 886ab 190b 034cd 5.64a

storage 0 860abc 1.99ab 0.36abc 5.50a

50 8.76abc 2.14a 0.37ab 5.57a

70 836¢ 1.86b 0.35bcd 5.50a

0 991ab 212c¢ 0.35ab 6.07c

Post-low 10 9.59ab 24lab 037a 683a
temperature 20 10.09ab 2.29bc 0.36a 6.23bc
storage 30 10.28a 262a 035ab 6.75ab

50 846¢ 229bc 0.38a 583c

70  9.18bc 1.58d 0.33b 510d

x: Mean separation in column by Duncan’s multiple range test 5%
level.
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